Three groups of children, aged 5, 7 and 11 years, were tested in a clausememory task, in order to investigate the role of syntactic and semantic factors in children's recall and processing of spoken continuous prose. The children listened to a story, which was interrupted at intervals during which they were asked to repeat verbatim the last sentence they heard. The testsentences always consisted of two clauses: either of the main-main type, or of the main-subordinate or subordinate-main types. The prose material was also either normal prose, or semantically uninterpretable but syntactically normal prose. The results suggest a developmental sequence in which the youngest group's performance is dominated by semantic factors. They do not show the adult clause-memory effects, their recall is dominated by the main clause, and their recall of normal prose is not clausally segmented. The two older groups' performance more closely approximates that of adults.
INTRODUCTION
In recent psycholinguistic research into adult sentence perception there has been a shift in emphasis from questions about the psychological reality of grammatical structures to questions about the actual processing procedures used to analyse and understand sentences (cf. Fodor, Bever & Garrett 1974) . This shift has not so far found a clear counterpart in the study of child language (Wells 1974) . Here the emphasis has been upon characterizing the development of linguistic structures rather than of sentence processing skills per se. Brown (1973) makes the point explicit when he describes this research as being ' . . . not about the way the child's mind in fact processes sentences in speaking and reading.. .It is about knowledge; knowledge about grammar and the meanings coded by grammar' (Brown 1973: 58) . But the acquisition of linguistic knowledge must run concurrently with the acquisition of processing skills that enable the child to use this knowledge in understanding the sentences that he hears. The purpose of this study was to explore the development of some of these sentenceprocessing skills.
Any attempt at a developmental study of sentence processing must first meet two major requirements. It should identify a salient phenomenon in adult sentence processing, and select an experimental technique which is both sensitive to this phenomenon in adults and suitable for use with young children. An important characteristic of adult sentence perception is the clausal structuring of the spoken input, which is thought to affect processing in the following ways.
As the adult listener hears a sentence, he integrates phonetic and lexical information about the input with syntactic and semantic hypotheses about sentence structure and meaning. The model of this process that emerged in the 1960s emphasized the role of the major clause-boundary (Fodor et al. 1974) . Final decisions about syntactic and semantic structure were thought to be delayed until the clause boundary had been reached. More recent research has stressed the availability of syntactic and semantic information very early in processing, from the first word of the sentence (cf. Marslen-Wilson 1973 , Marslen-Wilson & Tyler 1975 . On this view of sentence perception, the clause boundary is important not because higher-level decisions are delayed until that point, but because it normally represents the completion of a major syntactic and semantic unit, therefore coinciding with the completion of processing for that unit (cf. Marslen-Wilson, Tyler & Seidenberg 1976) .
One of the major sources of evidence for these claims about the processing significance of the clause-boundary is a CLAUSE-MEMORY task (Jarvella 1971) which can be readily adapted for use with children. In this task the subjects listen to a continuous passage of prose, and are asked at unpredictable intervals to recall the last sentence they heard. Typically, the last clause heard before testing is recalled with verbatim accuracy, while recall of the penultimate and earlier clauses is much poorer, and faithful to the original only at a semantic level of analysis.
This clausal differentiation in immediate memory reflects the order of processing events in sentence perception. The listener segments the incoming material into syntactically and semantically defined units (sentences and clauses). Once the higher-level interpretation has been completed, usually coinciding with the clause boundary, then information about the lower-level lexical and syntactic details of the clause need no longer be retained in memory. In the clausememory task this means that the last clause heard before testing, which has not yet received a final semantic interpretation, will be remembered more accurately (in terms of its lexical and syntactic details) than will the earlier clauses.
The clause-memory task therefore reflects both the clausal segmentation and the order of processing events in sentence perception. It also has the advantage, for use with children, that it combines a relatively natural situation (listening to a story) with a formal response task that is not beyond the capacity of a five-year-old (as we previously established in pilot studies). At the same time it puts children in the same testing situation as adult subjects. In the present experiments we have modified the Jarvella clause-memory task for use with children at ages 5, 7 and 11 to study certain aspects of the development of sentence-processing skills.
A first, and very general question, is whether children's recall of two-clause sentences will follow the adult model, in which recall is segmented clausally, with the second clause being remembered more accurately than the first. In other words, do children, even as young as 5, process and remember sentences in generally the same way as adults? There is practically no direct evidence on this point, although some indirect evidence suggests that they might. Several studies, using imitation or 'acting out' paradigms, indicate that children from the age of 2-3 years are aware of the clausal structure of sentences, in that they may repeat, or act out, material from just one of the clauses heard (e.g. Bever 1970) . However, without an experimental measure of the memory relationships between successive clauses, it is not possible to draw any conclusions about the actual processing and coding procedures underlying these effects. Also, in tasks where the children were given an isolated sentence to remember, their memory representations would reflect the demands of a recall task, which can produce quite different representations than those developed in a task emphasising comprehension (Green 1975) . A primary goal of the present research, therefore, is to provide direct evidence about the processing procedures underlying the clausal effects previously observed, and to determine their relationship to adult procedures.
A more specific question about sentence processing in children can be phrased in terms of their ability to use different kinds of information during processing. In particular, McNeill (1970) has shown that when children aged 5 to 8 recall one-clause normal and semantically anomalous sentences, recall of anomalous material remains at a constant level across ages, whereas recall of normal material improves with age. He proposed that this improvement in recall of normal sentences reflected the older children's ability to take greater advantage of the semantic consistency of such material. This implies that the younger children have a less well-developed or less efficient semantic processing system. If this is the case, then the 5-year-olds in the Jarvella task should show larger differences (compared to the older groups) in their ability to recall the two clauses. Their recall of the last clause should be relatively unimpaired because it is less dependent upon a semantic representation. But their recall of the first clause should be poor because they would have a less well-developed semantic system within which to represent it. In fact, their performance on two-clause normal sentences should be quite similar to that of adults on semantically uninterpretable sentences. have shown that adult recall of semantically uninterpretable material in the Jarvella task is almost at normal levels in the second clause, but much worse than normal in the first clause. If the children's ability to construct a semantic representation of a sentence improves with age, we can expect the size of the clause-memory effect in normal sentences to decrease for the older groups.
We can further test for the importance of semantic factors in children's sentence processing by giving them semantically uninterpretable material as well. This material (called syntactic prose) is syntactically normal but semantic nonsense. If children in the age range tested differ developmentally in their use of semantic information, but not in their ability to construct syntactic representations -as McNeill proposed -then the younger groups of children should show a smaller difference in level of recall of normal prose as opposed to syntactic prose. This difference should be most marked in the first clause, since this is the most dependent upon semantic processing.
One other issue that needs to be considered in this context is Bever's (1970) report of the importance of main clauses in young children's comprehension. Bever presented 3-to 4-year-old children with two-clause sentences in which the order of the main and subordinate clauses was varied. When only one clause was recalled, it was invariably the main clause. If main clauses have this special significance, then it will be necessary to counterbalance the order of main and subordinate clauses in the experimental test sentences. There is also additional evidence that clause order is a variable that affects memory for sentences in children (Clark 1969) , with a main-subordinate order tending to be preferred. These findings, taken together with Bever's results, suggest some subsidiary hypotheses concerning the effects of clause order. To the extent that younger children pay most attention to the main clause, and favour it in their recall, then there should be a smaller clause-memory effect when the main clause precedes the subordinate clause. The youngest groups may show a clear clausememory effect only for sentences with a subordinate-main clause order. This effect of clause dominance should, however, decrease with age, and older children should show the clause effect with all clause orders.
METHOD

Subjects
The subjects were 30 children who met our criteria as being able to perform the task. They were enrolled either in the University of Chicago Laboratory School or in the Ancona School in Chicago. There were ten subjects (five of each sex) in each of the three age groups: 5 ; 0-5 ; 6, 7 ; 0-7 ; 6, 10 ; 6-11; o.
The NORMAL PROSE material was obtained by modifying a Greek folk tale. The passage was chosen on the basis of its straightforward syntactic constructions, simple vocabulary and short sentences.
Since pilot studies had shown that io-word sentences were recalled perfectly by i i-year-olds, while 14-word sentences were too difficult for 5-year-olds, two versions of the passage had to be constructed. In one the two-clause test sentences were 10 words long (for use with 5-year-olds), and in the other the test sentences were 14 words long (suitable for 7-and 11-year-olds). We expanded the 10-word sentences into 14-word sentences primarily by adding phrasal modifiers. The syntactic and semantic structure remained as near the original as possible.
Two further versions of both the io-word and the 14-word passages were constructed in order to counterbalance main-subordinate clause order. Each version contained 12 two-clause test sentences, positioned pseudo-randomly throughout the passage. Four of the test sentences consisted of two main clauses joined by the conjunction and. In the remaining eight sentences the subordinate clauses were adverbial clauses and contained one of three subordinating conjunctions : although, when, after. These were all constructions which Clark (1969) and Lahey (1972) had shown that children spontaneously produce by age five. In half of these sentences the subordinate clause was the first clause in the sentence, while in the other half of the sentences it was the second clause. The clause order of the eight adverbial sentences was reversible and was balanced across versions.
The SYNTACTIC PROSE passages were derived from the normal prose passages by pseudo-randomly replacing all content words by new words of the same form-class and overall frequency. In the test sentences the replacement words matched the originals for syllable length as well. The locations of the test sentences were identical in all passages. An example of each type of material follows, with test sentences emphasized:
Normal Prose: His wages were very low after working so hard for ten years. But since he could do nothing, he took the coins and said goodbye, THE OLD MAN CAME INTO HIS ROOM WHEN HE WAS PACKING UP HIS CLOTHES. ' Give me a gold piece Peter, and I will give you a good piece of advice...' Syntactic Prose: His puppets were hardly blue after counting in six creams. But since he could skip something, he folded the tea and flew goodbye. A COLD HAT WALKED UNDER HIS SALT WHEN IT WAS SWIMMING IN YOUR TABLE. 'Find me the silver twins, grocer, and he will rise you an open face of path..." Short practice passages, containing five sentences, were constructed for use before each type of material. A five-question comprehension test was made up for use after the normal prose passage. All the materials were recorded by a female reader with a natural intonation pattern at a rate of 160 words/min (the rate of normal conversational speech). The materials were played back to the subject over headphones so that he heard a binaural monophonic signal.
In summary, the experiment used 3 3 x 2 x 3 x 2 design, with three Age-groups (5-7-and 11-year-olds), two Prose types (Normal Prose and Syntactic Prose), three Clause Orders (Main-Main, Main-Subordinate, and Subordinate-Main), and two Clause Positions (first and second clause in the test sentence).
Procedure
A modified version of Jarvella's (1971) procedure was followed in this experiment. The subjects were tested individually in a quiet room. Each subject heard a passage of Normal Prose and then a passage of Syntactic Prose. Half of the subjects in each group heard one version of the passages and half heard the other. The subjects were read the following instructions at the beginning of the testing session: 'You're going to hear a story read to you. Now and again the story will stop. Whenever that happens I want you to tell me the last sentence you heard, exactly word-for-word. I want to know what you can remember of the last sentence, exactly as you heard it. But also try to understand what happens in the story -I'll ask you a few questions about it at the end. ' The subjects were then given the practice passage, during which they were given feedback on their performance. They were encouraged to start their recall at the beginning of the last sentence before the break. Only subjects who consistently performed according to these instructions were subsequently given the test passages. At each test interval the subjects verbally recalled the preceding sentence, which was recorded and later transcribed. At the end of the passage, the experimenter asked the subjects five comprehension questions, and scored their responses as either correct or incorrect.
After they had completed the comprehension test, the subjects were given a modified version of the same instructions for the syntactic prose passage. Each experimental session lasted approximately 20 minutes.
RESULTS
The subjects varied in their ability to perform the task, which requires both being able to grasp the concept of 'verbatim' recall, and being able to identify the 'last sentence heard'. All the 11-year-olds tested both knew the text-book definition of a sentence, and had no difficulty in identifying sentence onset or attempting verbatim recall. The 7-year-olds' ability to comprehend the tasks was almost as good, and only one subject had to be discarded. A higher proportion of the 5-year-olds had difficulties with the task, principally because they did not repeat sentences word-for-word. Instead they would give a rambling description of the story as a whole. Five subjects were discarded for this reason. Another two subjects were discarded because they consistently started their recall at the beginning of the second clause. Such a response pattern could indicate either that they did not know where the sentence had started, or that they had forgotten the first clause. Because of this ambiguity, we discarded those subjects who consistently pursued this strategy. Although the ten remaining 5-year-olds could not formally define a sentence, they clearly had an operational definition available, since they could perform appropriately on the task. 100 r 11-year-olds 7-year-olds Even though all the subjects tested had been screened for their ability to do the task, there were still occasions when they began their recall at the beginning of the second clause. For the reasons outlined above, we only included in the major analyses those sentences in which at least one word of the first clause was recalled. In Normal Prose very few sentences had to be discarded for this reason. In Syntactic Prose, 26% of the 5-year-olds' responses were discarded, 27% of the 7-year-olds' and 6% of the 11-year-olds'.
The subjects' responses were scored word by word according to a single criterion -whether or not they exactly (verbatim) reproduced what they heard.
Any divergences, including order errors, were scored as incorrect. The percentage of words correct by prose type, clause order, age, and clause position is given in Table i . These results are graphically displayed in Fig. i . It is important to note that the overall level of recall for Normal and Syntactic Prose was similar for all age groups. This means that the materials were successfully equated for overall difficulty. Two analyses of variance were performed on the percentages of words correctly recalled -one with subjects and one with sentences as the random variable. The classifying factors were Age (3), Prose Type (2), Clause Order (3) and Clause Position (2). Min F' values were then computed using Clark's (1973) formula. Only the main effect of Prose Type was significant (Min F ' (1, 69) = 47-9, P < o-ooi), with a significant interaction between Clause Order and Clause Position (Min F' (2, 90) = 3-103, P < 0-05). None of the variables interacted significantly with Age.
The significance of Prose Type was due to the consistent superiority of Normal Prose over Syntactic Prose, for all ages and all clause orders. The degree to which Normal Prose was recalled better than Syntactic Prose was stable across age levels, with a 26-9% decline from Normal Prose to Syntactic Prose at 11 years, a 29-2 % decline at 7 years, and a 29-7 % decline at 5 years.
The interaction between Clause Order and Clause Position indicated an effect of the Main/Subordinate order on level of recall of first and second clauses. We investigated this through planned comparisons between clauses for each clause-order for each age-group. Min F' values were computed combining error terms from the Subjects and Sentences analyses, setting the significance level at 0-05. Only in the following was the second clause recalled more accurately than the first: 5-and 7-year-old Subordinate-Main in Normal Prose, and 7-yearold Subordinate-Main in Syntactic Prose. The first clause was superior to the second clause in the 5-year-old Main-Subordinate Normal Prose condition, and for all clause orders in 11-year-old Syntactic Prose. Thus, for the 5-and 7-yearolds, the clause best recalled in Normal Prose was the main clause, irrespective of its position in the sentence. The 11-year-olds show the same trend in Normal
Prose, but the effect does not approach significance. In Syntactic Prose the 11-year-olds show no main-clause effect; here the first clause is always recalled significantly better than the second, irrespective of clause type. Figs 2 and 3 show a further breakdown of the recall scores for each age group plotted by word position (collapsed across clause orders). These word-position data were analysed, using a multivariance programme (Finn 1972) , to determine the extent to which recall was clausally segmented. The characteristic pattern, previously obtained for adults, consists of two bow-shaped serial-position curves, one for each clause. The presence of such curves can be statistically established by demonstrating that the data (within each clause) are best fitted by a quadratic polynomial. This was found to be the case for all Syntactic Prose curves, and for the 7-and 11 -year-old Normal Prose curves. The 5-year-olds' Normal Prose recall curves, however, showed no significant clausal serial position effects. Their performance is best fitted by a single quadratic curve, covering the entire sentence.
An error analysis was also performed to investigate the extent to which deviations from perfect recall of each clause in Normal Prose were syntactically and semantically appropriate. The errors within the imperfectly recalled clauses were firstly scored according to whether the syntactic changes made were grammatical or ungrammatical. All the errors were also scored (where semantically interpretable) according to whether or not they changed the meaning of the original test sentence. This syntactic and semantic error analysis is given in Table 2 . The majority of the hypotheses which we proposed in the introduction were not borne out by the results. We expected that children of all ages would show evidence of clausal segmentation in their recall; this was clearly not true for the 5-year-olds. We also anticipated that there would be a developmental increase in the children's ability to use semantic structure. Contrary to this hypothesis, the 5-year-olds did not show an unusual drop in recall of the first clause in Normal Prose, and the advantage of Normal over Syntactic Prose stayed constant at all ages. The only hypothesis supported was the suggestion that the main clause should be most important in the younger children's recall. We will now discuss the implications of these divergences in greater detail, and propose an account of how sentence processing and memory change with age.
Five-year-old children
The first question which this research was designed to answer was whether children at all ages tested organized their recall of Normal Prose into clausal units, in generally the same way as adults. A primary source of evidence for clausal segmentation in adults comes from the characteristic response curves for the two clauses . The 5-year-olds do not show clear effects of this kind on any of the Normal Prose constructions. Level of recall in Main-Main and Main-Subordinate sentences was essentially independent of word position, while in SubordinateMain sentences their recall was best fitted by a straight line (r = 0-92). Collapsing across these sentence types (Fig. 2) also produces no clear clausal organization. It is only in Syntactic Prose (Fig. 3) that the characteristic double bow-shaped response curves emerge in the 5-year-olds' performance.
The failure to find clausal segmentation in Normal Prose recall, taken together with the absence of any consistent clause-memory effect, suggests, on the logic of the Jarvella task, that the children's immediate memory representation of both clauses is the same. If, like adults, their representation of the second clause still included lower level information at the time of testing, then verbatim recall of the second clause would have been better than recall of the first. The question therefore arises as to the kind of representation that the 5-yearold recall does reflect.
One possibility is that the children simply process the sentence as a string of words, assigning no overall syntactic or semantic structure to it. But this is clearly ruled out, in part because the children understood the stories and, more directly, by the nature of the errors they made. If the children's recall of the sentences did not include knowledge of the meaning of the sentences, then their errors could not have been constrained by the original meaning. However, as Table 2 shows, over 80 % of their errors did preserve the sense of the original.
These properties of the errors suggest, instead, that the children did indeed successfully process and comprehend the sentences, and that their memory for both clauses contained this semantic information. To account for the observed results, we propose that their memory representation in fact contained very little other than structural semantic information, and that lower-level information about the last clause had already faded. This meant that recall was not necessarily better for the second clause than for the first, but instead reflected the relative semantic salience of different parts of the sentence.
This proposal for the primacy of semantic factors in the children's recall can account directly for the observed superiority of the main clause. The main clause of a sentence is the semantically most important, so that the material conveyed in it will be salient in a semantic representation of the sentence. Therefore, material from the main clause will tend to be remembered better, whatever its position in the sentence, than material from the subordinate clause, which serves to qualify the content of the main clause (cf. Bever 1970). The 5-year-olds (Fig. 1) show strong effects of main clause dominance in both Subordinate-Main and Main-Subordinate constructions, whereas in the MainMain constructions (where neither clause is semantically dominant) material from both clauses is recalled equally well.
The importance of semantic factors in over-riding clausal effects is further illustrated by the 5-year-olds' performance in Syntactic Prose, which shows clear evidence of clausal segmentation (two serial-position curves). There is no semantic level of representation for Syntactic Prose which could combine material from both clauses into a single unit. Since its highest level of organization is its syntactic clausal structure, it must be represented as two units. The 5-year-olds are, therefore, capable of organizing recall on the basis of syntactic structure and lexical information, but only do so when a sentence-level semantic representation is not available.
The differences between levels of recall of Normal Prose and Syntactic Prose are also consistent with our hypothesis. There are two comparisons here: firstly, between the first clause in Syntactic Prose and the first clause in Normal Prose. We suggested in the introduction that if the youngest children were less able to take advantage of the availability of semantic structure, then there should be a smaller difference between Normal and Syntactic Prose for the first clause in their recall than in the recall of either adults or older children. However, these differences were quite constant over ages. Similarly, the overall differences between Normal and Syntactic Prose were constant for all three age groups. This suggests that the 5-year-olds were at least as able to take advantage of semantic structure as children of older ages in improving their recall of Normal over Syntactic Prose. This is in line with our general claim that the differences in the 5-year-olds' performance are not caused by inadequacies in their semantic processing system. This is not to say that if more semantically complex sentences had been used, the 5-year-olds would not have had difficulty in representing them. But we specifically chose sentences which were in the production vocabulary of 5-year-olds, since semantic complexity per se was not a variable in this experiment.
A further feature of the 5-year-olds' Syntactic Prose recall was the presence of main-clause effects here as well. This suggests that they actively pursue the strategy of organizing their recall efforts around the main clause, while paying less attention to the subordinate clause. Subordinate clauses in Syntactic Prose are marked by the presence of a subordinating conjunction, and the 5-year-olds evidently use this cue in distributing their attention to the two parts of the sentence. Interestingly enough, when both clauses are main clauses, a response pattern corresponding to the adult clause-memory effect finally emerges.
One last observation which is consistent with our hypothesis is the relatively large number of ungrammatical responses made by the 5-year-olds. If, as we suggested for adults, the children were recalling the sentences on the basis of a multi-level representation which includes syntactic as well as semantic information, then these errors should not have occurred. If, however, they were reconstructing the sentences from a primarily semantic representation, then there would clearly be more room for syntactic error.
Seven-year-old performance
In the light of our analysis of the 5-year-olds' performance, the 7-year-olds can be seen as intermediate between the 5-year-olds and the adults. Unlike the 5-year-olds, the 7-year-olds do show clausal segmentation for all types of sentences in Normal as well as in Syntactic Prose. This is reflected in the double bowshaped serial position curves for the two clauses (Figs. 2, 3 ). Their Normal Prose performance thus suggests that the 7-year-olds are reading out their responses from a memory representation that is structured into two major units. Unlike the adults, however, the 7-year-olds do not show a clause-memory effect, except when the main clause occurred second (Fig. 1 ). But this main clause effect is smaller overall than in the 5-year-olds, and only reaches significance in the Subordinate-Main condition. The non-significant effect in Main-Subordinate sentences reflects the emergence of the clause-memory phenomenon, as the children's performance becomes more dependent on clause position and less dependent on the location of the main clause.
The 7-year-olds, in short, are moving closer towards the adults' pattern of performance, with more evidence for a multi-level representation of the input. The sharp decrease from 5 to 7 years in the number of syntactic errors is further evidence for this. The occurrence of main-clause effects in Syntactic Prose, however, illustrates the extent to which they still show the semantic strategies of the 5-year-olds.
Eleven-year-olds
In many respects the 11-year-olds' performance represents a further developmental progress towards the adult pattern. There is clear clausal segmentation both in Normal and Syntactic Prose, and none of the significant main clause effects seen in the 5-and 7-year-old data. However, the 11-year-olds do not show any clause-memory effects. In fact, they consistently show a reverse effect, with the first clause remembered better in Main-Main and Main-Subordinate order in Normal Prose, and significantly so for all constructions in Syntactic Prose. From an examination of their responses it appears that these subjects had decided to follow a strategy of remembering verbatim each sentence as they heard it, rather than listening to the passage as a story. Specifically, they apparently tried to maintain a full lower-level description of the first clause as well as of the second clause, with the result that recall of the first clause was unusually good, but at the expense of the second clause -presumably because they were overloading their memory capacity. This effect is particularly strong in Syntactic Prose, which places a considerably heavier load on immediate memory because of the amount of lower-level information necessary to represent it in memory. When we tested an additional group of eight more u-year-olds, exactly the same pattern emerged. This pattern may be characteristic of nyear-olds in general, or may be a function of the test-sophistication of the population we sampled. None the less, these strategies of the n-year-olds do not entirely obscure the ways in which their performance is more like that of the adults than the younger children.
CONCLUSIONS
We can summarize our discussion of the results as follows. In adult sentence processing, a semantic representation of the input is constructed as the listener hears the sentence. The manner in which the lower-level information leading to this representation is retained in memory is controlled by the clausal structure of the material. By retaining some lower-level information until the end of the clause the listener can check that his initial semantic hypotheses are correct, and maintain a detailed representation of the original input should it be necessary to back-track if his initial interpretation were incorrect.
The 5-year-old children we tested also seem to construct a semantic representation of the input very rapidly. However, unlike the adults, there was little evidence that they maintained lower-level information about the input for anything like the same amount of time. Instead, by the time testing was signalled, they had already achieved an integration of both clauses into a unified semantic representation of the sentence as a whole. That this is a developmentally based difference between 5-year-olds and the adults is evidenced by the intermediate recall patterns found in the 7-and 11-year-old subjects.
Our basic result, then, is a dominance of semantic factors in the immediate processing and recall of the youngest children. There are a number of ways of accounting for these results. On one interpretation there is no real difference in the way 5-year-olds and adults process and remember sentences; where they differ is in their ability to adopt the appropriate strategies for optimal performance in the task. Adults and children alike might normally integrate each clause as they hear it into some higher-level sentence representation. But in the Jarvella task, better verbatim recall is obtained by holding off this interpretation process as long as possible.
The 5-year-olds either might not have understood that they should change their normal processing procedures, or else might not have sufficient control over processing to allow them to implement such a change. These differences in test strategy could be seen as a parallel to the developmental changes in children's command of mnemonic strategies noted elsewhere (Flavell 1970 ). This strategy-based interpretation of the results is perhaps most plausible for the 11-year-olds, who did seem to adopt a special listening strategy, although it was not an optimal one.
Alternative explanations, although admitting the possibility of age-related strategy differences, suggest that there are basic differences in the way that children and adults process sentences. There is considerable evidence that immediate memory capacity ('processing span') increases with age (Huttenlocher & Burke 1976) . If so, then younger children will indeed have to process sentences somewhat differently than adults. In listening to continuous speech, one is under continuous pressure to represent the input at some structural level, because of the difficulty in holding more than a limited number of unrelated words in working memory; therefore, when working memory capacity is smaller, the necessity to recode the input into a higher level of representation is all the greater. On this argument, then, the younger children are forced to achieve a semantic representation of spoken input more rapidly than older children and adults. This means that when they are tested in the Jarvella task, they will show a more advanced stage of semantic integration, and they should be less able to retain lower-level detail.
